Human natural killer cytotoxic factor. Studies on its production, specificity, and mechanism of interaction with target cells.
Human peripheral blood lymphocytes cultured in vitro for 2 days in serum-free conditions produced a natural killer (NK) cytotoxic factor (NKCF) which selectively killed NK-susceptible targets. Optimal release of NKCF was achieved under serum-free conditions, while the presence of fetal calf serum inhibited both the production and activity of the factor. Mechanistic studies with NKCF demonstrated that the factor could be adsorbed by the target cells within 6 h, with no further exposure to NKCF required for maximal levels of lysis of the treated targets after additional 30-48 h of incubation, as assessed by a 111I release microcytotoxicity assay. NKCF adsorption to target cells and its cytotoxic activity were inhibited by some phosphorylated sugars (mannose-6PO4 and glucose-6PO4), but not by fructose-6PO4 or nonphosphorylated sugars (mannose, glucose, galactose). These results suggest a role of sugar-6PO4 at the level of interaction of NKCF with NK target cells. This was further supported by the finding that inhibition of target cell glycosylation by tunicamycin also inhibited absorption of NKCF to the target cells and direct killing by NKCF. Therefore, it appears that NKCF is a large granular lymphocyte produced factor which produces lysis as a result of the interaction with glycosylated structures on target cell membranes. Purification studies were performed to begin biochemical characterization of human NKCF. The results indicated that NKCF has an apparent molecular weight between 20,000 and 40,000 dalton. Such approaches with radiolabeled NKCF should be useful for the further study of the biochemical characteristics of human NKCF and of its mechanism of action. The ability to elicit NKCF under serum-free conditions should facilitate its testing, purification, and biochemical characterization.